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Abstract of JP2277528 

PURPOSETo efficiently remove the impurities 
by providing an outlet nozzle of backwash 
water in the specified position so that the liquid 
levei in a drum covering the outside of a 
protective pipe is not lowered to the level not 
higher than a definite one. CONSTITUTIONS 
discharge port 10 of backwash water provided 
to the bottom part of a drum 6 is branched into 
both a backwash vent line 11 and a discharge 
line 12 of backwash water The uppermost part 
of the tubular inner face of the backwash vent 
line 1 1 is positioned to the height h2 from a 
floor face. The relation of both this height h2 
and the water level hi of a filter at a time of 
bubbling is shown by h1=h2. A backwash bent 
valve 16 and a discharge valve 17 of 
backwash water are provided respectively. 
Furthers communication valve 15 is provided 
to a communication pipe 7 for connecting the 
upper part of the drum 6 to the backwash vent 
line 11. When the communication valve 15 and 
the backwash vent valve 16 are 
simultaneously opened, siphon phenomena 
are prevented and the liquid level of the filter is 
stopped in a state wherein it has been 
accurately controlled to the necessary liquid 
level at the time of bubbling. Thereby the state 
of a pneumatic pump is always maintained and 
the whole backwash time is effectively utilized 
and therefore backwash efficiency is 
enhanced. 




Data supplied from the esp@cenet database - Worldwide 



http://v3.espacenet.com/textdoc?DB=EPODOC&IDX=JP2277528&F=0 



9/1/2008 



esp(a)cenet document view 



http://v3.espacenet.com/textdoc?DB=EPODOC&IDX=JP2277528&F==0 



® b * m n fp jt c j p) © & m- tti ® 
®^IH#fF2;^ (A) ¥2-277 

©Int. CI. 5 SfeSlJE-^ JT^SaW @^5S TO 2^(1990)11^ 14 B 

B 01 D 65/02 5 2 0 8014-4D 

63/02 6953-4D 

@^ fil ^1—98903 

®& m ^1 (1989 ) 4 ^208 

©¥t m m # * - fiP I*«2IlTll#lf «SC*tt3lE3E*?t*»Bf 

©tBiBA ft^^ams ^;timji[^riT^iz«;iifflT72#nfa 



n <a s 

1 . % <D ^ IS 

* 2 ib? ^ ji g§ <o m »t s a 
2. ftttatgoces 

fc$TAP> SffiP, if jjfe Tjc £±J a 35 cfctfA;> h®9g 
(2) i»Elllrt©*fc*-jea-FCtt-F3ttfr^* 



SB. 

( tt*<o&«> 



-197- 



?i-;HO»i*ffiSi4TIl\ 15, 5a 
T<^ft„ -7?, TSI5M5a (C (S)gAP^24€-#T 

<d t SB ffl 3d ic « /<; t y y ?Q % -f > 1 tfc 1 £ # /< 

53-1 08882*§&&ICttE*j5m<CJ:-5$ 



IS Bfl¥ 2-277528 (2) 

* T ft »«tt? * M * * ft £ C fffi* R * fi 

*fc1#MBB60-1 90023&«ICttEE;to3 

2*R*ffift5i*ftfc«>0)SSi*R i t>a*»<oi!i! 

UfrU4tf5, 8HBB53-1 08682**<13 
<fcfffcBaiB60-1 9OO2*§&f8T-«fll*!0?& 

# JK IB (C «!J> * ft fc 0^ Sift tf 4 i; ft . C n C J: 
?T*2*ligtv:i-;U±8&tf2gv*lC8tfi'3--2> 
Ct£:£9. SmiC J: & R * fi 16 5 "tf ft 55d 

&<D?*& 6f, PJ«bfcft#i»!Ri?tf 

i?5ffit^tU«. £fc> *£&R<7)fiJS(CJ; 



II * £ 33 ft o 

*awB±E»H*lfifcTftfc«>c£en/!:*> 

( ESSISrK&ir ftfc«><7>#g ) 
a - /I/ t , :«)*2«B??i-)^S8t5l 

i:«)ifi(c»«i/Rili$*«tj?i-/i/i 
Set, Ctf)«»*©J1-fll*a-5B!t, CCDHIC 



}§^^nrc?SAP, stun, $ ft * tts p a? £ ^ 

^Jj^GftjflJbT&ftCfcSlSttfrft. 

(ft m) 

/^7'j>^^©«3a»<o*&hi t , & ft ^ > 

£gb< (hi =h 2 ) b, fP<Z)±g|5<»:®iftA;> 
h7-f>tOBICiaf«Htf«CtlCJ:?T| 
rt©«ffiOfiT*l»±-r*ilt/j5T* ft. *fcM 

inmm > 



-198- 



m 1 m VZ 35 ^ T 3 1 tt^f^Ityi-^^ 

»*±^cifttfu^g!K:STO»*nTiiia^n, 

0*$*K : Ei?i-A'1(lfS3j!i>5S«3(!:S[ 
5. C©i£5f§4©±g|5£«^>hft18tfil2tf5 

*>Bi6«!:*iijP9*fj*aB5fc:<fc!9S«3fciti 

G»*tu % &mK> h^-f >H©Sp«giS«±SlJ« 
^1*5^)2 © & £ IC 35 „ M7y>:70$<D;33® 
gg * & h 1 <h © M tfUi h 1 = h 2 ift^TSt), 

<£S&IB?;33®gf©l516©±ffl5<!:igtft^>h7-f 



If Bfl ¥2-277528 (3) 

y 1 1* & « t & &2B s 7 tc a is# i5tf s y 6 n 

OS, AT 1 ; JK#27£MS? , tjiSJRBtti? 

3.-/1/1 fiDTBBC/^T'J >?2S^Anfciil^ 

5?»*>7«lt^i9, ffiiS4 ©#©7f<23« 

s 4 © * # tn is w «g t # 5 „ cnci9T!f?S)S 

»tf!ft»3n*i:*C«|IS4rtC«ti2JRR2J!J» 



& ft ** C T 9 £S g 4 © ^ > h ft 18*» 5 S5 fc> 
9S?3(*!©J;-3lC&.g> 0 Ca*§t2giK/'7tt 
6 < & 3 £ <h £ IC -R Kg 4 F*3 C $ 2 & IS 2 5 1"J 

3d £ (C * 3 „ 

CKTJdttt, 2SRA7L/ >^H||H (iBttBfHI) 
W*K30^H35 o tctLTtm 6 1*3 ©&ftffi"F 

tJ;§$M^>7ti;SS^HKtt 1 $ft$P!tf>3: 

9r-&<, flfr 3eB © ct 3 ic <fc u rwtr 

tfjgS&HEtt, IB 2 0©tt?gT-i£gg4 ©*:> 
h ft 18A» 5 8 V cfe < H & ttj b fc * , 8 5 IC ^ 
t ft # © *//f M ©iiSt^VI-^-OllcgEAf* 

ffi t- « v & st * m ttt p 1 o«- ^ @ s e si a» 
5 sa «■ re c t ic £ o t mmm m id 2 fs. ic <t * 



s©eaj^5i»iJt^csraipio. amA:> h^-o 
35 © « ± gu «• ^ 3 n © / % r v y y m tc # s it t 

n-;i/jnfcttST-it$§. $ 5 ic , *y\)yy 

<t tt ^ <!> o 

2» * tf A ± * * c 3fi i5t^^©(Pl±tt4'2^m : E>' 
3. —A/ © * -a* C$#?-5fcfA»9T-&<, gfij ^ 

ffl o ^-5 * ^ * m s (c « it ic # % x- s m k & m © n 



-199- 



& (C , *8ffl<D$S2©3Sfl6ffll<co^X3&4B*' 

-<7)*)0ico<^x«i?ai;i?*§x-tf;-3- B 

■ u , cn<a£R*©4>ffi*Bi2tf J &n^n<opiS8 
* _t 7r tc fa u*fficfff ^isntiisn, ± 
gRSSli^^ffix-fflSsnx^*. c <d # £ & na t 

X S3 K> , gffS^SK'E^x-^l^a^J:^^^ 

g-4 <o Jt SB «c « ^ > i-7\:i8tf swenx^^o * 

UX % i*i ffi ^BM^SH«?SAP 8 tffliS^ 7 £ ffi 

sec BfB6©js»icatf snfcaftjjcstfflp 

E*5hz O ifj ;? C <i5 S „ A7M>^B5<D3iiil 



?§Bfl¥ 2-277528 (4) 

nx<^$. 

&gfcA;>h7^>ll(Ctt+r-<*>TU-?#19 

tfaw enti^. cro^a^^a^ffit^isisx- 

»ffi**«Stf , &An#24i:?BtftP 

fix, at ist a: > # i &«• bh a? ^ £0*e»^«fc 

*2^)S ; E^i-^Tgl5tCA7''J>^amS-An 

3!ffi;l01flicttj|l2BK:^*J; i 5(C«aB40't> 
X* V >^S^WSv?&22W^ffilC s »:oX (r>*3 0> 
§$a*>7«lt% l 3> ffit»«4rtO*23B« 
SS4l7)^>h^16/)'5l?t>«fe<l**ttJbfifiStSl 

4 co*«7Ktf IfSStKSfc&s „ cnccfcox^^ 

mK ; E^x-^±S15'0«BlX-*3g^flS2tfffl^a 
nrc g[!#<DT<S$l?&fc^+2&ll£2<attttlggfl 



M«ufcf5t»*«»#»Bu*3*K2iciift» 
-r $ c t « & <^ o 

fitfi^lCFtft)«8g4 «/s:> |> ft 18 A* 5*9^ 
<fc < W £ W u x ^ rc 7K « » * (c * <o 8 ^ tf £ < £ 

5 X- < * t> , *2*«2<Df?r»«8B//»E»Sn 
fc<fc.&fc8K:«SS4rtlCt|'S*«2fl»S»]« 
bfctt»*tt*tf«8b«l'S*Bl2K:iif*a** 

B!7t«30#H8 ^ fc t U X . HE 6fa<Z)ffiffi{KT 

6 9 > ^ « Bf £ #1 C £ ;* n X & t£ /)> 9 
X£<, iftjf <D£^Ci£i5t5S!)3li:UX«trU3& 

^^t^ox^^feot^^en-s., 

Et*SE«, SB2HOtt«X-«»*4 «JA:>h 
ft18A'S»^£<W£tUL,fc*tf^5g|C^-3-flE 



*3tffllfJ X « iH St P 10* 3 i@ SftSJ th 5 

5(C$oX^&7k«f*'2&!8t2 ; £&jStb, 3 3® H 

aau^saws^KSPtupio. atft^v h^-f >n* 

TSI*5iaS©/^TU > 1$ <& B Sfctt <!: !5| U S $ 

c tic j: o x ?p ja 7 y y 

jzncj^xaaiJKVTttJRtftticftiSsna! 
^ ft ± ? £ = jBftSS^crtittfS***^! 

■Scfc^'&^^ctt^ic^mx^Ba^^isc^ma 



-200- 



[ R W © % 31 ] 

T^i^tDSd^loJi^Il^ClttfT-S, $ ft 53) <D 

4 . hb© si? 

H©» 1 ©Ultffl*** JR&B, ?& 2 0 3? £ 3! 

3 11 « *8 m <o nm s ta m ? t «> © cf>2 « raa 
5®n©-a5»f@is, % 4 mam u 

m m t- » $ „ 

1 - # S 3K M t 5? a - A/ 
2 

3 -S« 



15 ffllf 2-277528 (5) 

4 - use 

5 -S 

6 - m 

7 -5ias 

8 -m An 

9 -Stan 

i3— atass a^-r > 

18- a: > 

19- -r*>7b-^# 

20- AT 'J >^a;>(^^^> 

21 - at u > h # 

23- tK 



24- «AP# 

25— «aj □ #f 

L - * ft 



( 3733 ) ttffiA #JI± » fla % 

( « a» i * > 




////// / 



m i 



-201- 



Vt CH* 2-277528 




-202- 



PTO 09-3149 CC = JP 

19901114 
A 

02277528 



REVERSE WASHING APPARATUS OF HOLLOW YARN MEMBRANE-FILTER 

[Chukushimakurokakino gyakusensochi] 



Toshiba Corporation 



UNITED STATES PATENT AND TRADEMARK OFFICE 
WASHINGTON, D.C. MARCH 2009 

TRANSLATED BY: THE MCELROY TRANSLATION COMPANY 



PUBLICATION COUNTRY 
DOCUMENT NUMBER 
DOCUMENT KIND 
PUBLICATION DATE 
APPLICATION NUMBER 
APPLICATION DATE 
INTERNATIONAL CLASSIFICATION 5 

INVENTOR 

APPLICANT 

TITLE 

FOREIGN TITLE 



(19): JP 

(11) : 02277528 

(12) : A 

(43): 19901114 

(21) : 198903 

(22) : 19890420 

(51): B 01 D 65/02 
63/02 

(72): Toshiba Corporation 

(71): Toshiba Corporation 

(54) : REVERSE WASHING APPARATUS OF 
HOLLOW YARN MEMBRANE-FILTER 

[54A]: Chukushimakurokakino gyakusensochi 



1 



Claims 

1. A reverse washing apparatus for hollow yarn membrane-filters is characterized in that in a reverse 
washing apparatus for hollow yarn membrane-filters, which comprises at least one porous hollow yarn 
membrane-module, a tube plate for holding the hollow yarn membrane-module, a protecting tube 
connected to the tube plate to protect each hollow yarn membrane-module, a trunk covering the outside 
of the protecting tube, a liquid inlet, a liquid outlet, a reverse washing water discharge port and a nozzle 
having vent function, all of which are connected to the trunk, and uses air as a reverse washing means, it 
is constituted so as not to lower the liquid level in the trunk below a fixed level. 

2. A reverse washing apparatus for hollow yarn membrane-filters described in Claim 1 is 
characterized in that as the means for preventing the liquid level in the trunk falling below a fixed level, 
the reverse washing water outlet nozzle is raised to a required liquid level in the trunk during reverse 
washing and a communicating tube is installed between the nozzle and the upper side surface of the 
trunk. 

3. A reverse washing apparatus for hollow yarn membrane-filters is characterized in that as the 
means for preventing the liquid level in the trunk falling below a fixed level, the reverse washing water 
outlet nozzle is raised to a required liquid level in the trunk during reverse washing and a siphon brake 
valve is installed. 

Detailed explanation of the invention 
Objective of the invention 
Industrial application field 

The present invention relates to a reverse washing apparatus for hollow yarn membrane-filters, which 
are effectively used for removal of impurities from liquids, etc. 
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Prior art 

Hollow yarn membranes are hollow fiber membranes having outer diameter of generally about 
0.3-3 mm and fine pores, and the membrane area per unit volume can be made large. Those have been 
widely used in pure water production, wastewater treatment, etc. in the fields of electronic industry, 
medicine, atomic energy, etc. as filters for precision filtration, ultrafiltration, reverse osmosis, etc. since 
the outer diameter is large and the pressure resistance is excellent. 

A hollow yarn membrane-filter is made by, as shown in Figure 5, bending multiple slender hollow 
yarn membranes 2 in U- shape, bonding both ends of the hollow yarn membranes 2 to form a hollow 
yarn membrane-module 1, attaching the module to a tube plate 3, covering the outside of the module 1 
with a protecting tube 4, and putting it in a trunk 6 having lids 5, 5a. It has a vent hole 18 at the upper 
part of the protecting tube 4. A reverse washing air line 13 having a reverse washing air valve 26 and a 
liquid outlet line 9 having an outlet valve 25 are connected to the upper lid 5. On the other hand, a liquid 
inlet line 8 having a liquid inlet valve 24 and a reverse washing water discharge line 12 having a reverse 
washing water discharge port 10 and a reverse washing water discharge valve 17 are installed at the 
lower lid 5a. Furthermore, a reverse washing vent line 1 1 and a reverse washing vent valve 16 are 
connected to the upper side surface of the trunk 6 while a bubbling air line 14 and a bubbling air 
valve 27 are connected to the lower side surface of the trunk 6. 

In such a hollow yarn membrane-filter, it is important for expanding the application range of the 
hollow yarn membrane-filter to find out an effective reverse washing method, and various inventions 
and devises have been carried out. For instance, in the laid-open patent Sho 53[1978]- 108882, a means 
for separating adhered fine particles by reverse washing with pressurized air and removing the adhered 
fine particles by vibrating hollow yarn membranes is disclosed. 
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Furthermore, a means for separating adhered fine particles by reverse washing with pressurized air 
and also removing the adhered fine particles by generating air at the side or bottom of the hollow yarn 
membrane for vibrating the hollow yarn membrane is disclosed in the laid-open patent 
Sho 60[1985]-19002. 

Problem to be solved by the invention 

In the laid-open patent Sho 53[1978]-108882 and the laid-open patent Sho 60[1985]-19002, however, 
the behavior of liquid level in the trunk is not described. When reverse washing is carried out by these 
means, a phenomenon of gradually lowering the liquid level in the trunk during reverse washing occurs. 
By this, the upper part of the hollow yarn membrane-module is exposed to air so that the effect of 
vibrating the hollow yarn membrane by air is reduced by a half and a phenomenon of keeping separated 
fine particles in the protecting tube and adhering again the particles to the hollow yarn membrane also 
occurs. Furthermore, there occurs such a problem that exposure of hollow yarn membrane to air 
becomes a cause for deterioration of the hollow yarn membrane according to the type of hollow yarn 
membrane. 

Furthermore, it is necessary for executing effectively the reverse washing means to take the flow rate 
of reverse flowing water being pushed out by reverse washing air at the initial stage of reverse washing 
at a fixed level or higher and to install a large-diameter vent nozzle since the diameter of vent nozzle is 
selected by pressure loss of reverse washing water and there exists a task for making the hollow yarn 
membrane-filter larger. 

The present invention is carried out for solving the aforementioned problem and provides a reverse 
washing apparatus for hollow yarn membrane-filters, which prevents the lowering of liquid level in the 
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trunk at reverse washing work, and moreover prevents enlargement of reverse vent line to improve the 
reverse washing efficiency. 

Constitution of invention 
Means to solve the problem 

The present invention provides a reverse washing apparatus for hollow yarn membrane-filters, which 
is characterized in that in a reverse washing apparatus for hollow yarn membrane-filters, which 
comprises at least one porous hollow yarn membrane-module, a tube plate for holding the hollow yam 
membrane-module, a protecting tube connected to the tube plate to protect each hollow yarn 
membrane-module, a trunk covering the outside of the protecting tube, a liquid inlet, a liquid outlet, a 
reverse washing water discharge port and a nozzle having vent function, all of which are connected to 
the trunk, and uses air as reverse washing means, it is constituted so as not to lower the liquid level in 
the trunk below a fixed level. 

Action 

The lowering of liquid level in the trunk can be prevented by making the liquid level hi of the filter at 
bubbling equal (hi = h 2 ) to the height h 2 from the floor surface of the highest part in the tube inner 
surface of reverse washing vent line and installing a communicating tube between the upper part of the 
trunk and the reverse washing vent line. Furthermore, the reverse washing vent can be used also as the 
reverse washing water discharge line and the reverse washing vent used only for discharge of air at 
bubbling and its diameter becomes small, and in addition it can be used also a communicating tube. 

Furthermore, the siphon phenomenon can be prevented by installing a siphon brake valve. 
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Application examples 

The first application example of the reverse washing apparatus for hollow yarn membrane-filters 
relating to the present invention is explained by using Figure 1. 

Mark 1 in Figure 1 represents a hollow yarn membrane-module which is obtained by turning up both 
ends of plural hollow yarn membranes 2 into U-letter shape, bundling up and fixing the upper base part 
with a resin. The hollow yarn membrane-module 1 is vertically installed liquid-tightly to the tube plate 3 
from the liquid plate 3, and a protecting tube 4 is attached to the tube plate 3 so as to cover each hollow 
yarn membrane-module 1. A vent hole 18 is formed at the upper part of the protecting tube 4. The 
hollow yarn membrane-filter has the tube plate 3 and the hollow yarn membrane-module 1, which are 
covered by a trunk 6 having a liquid inlet 8, a communicating tube 7 and a reverse washing water 
discharge port 10 and a bubbling air inlet 14 and also by a lid 5 having a liquid outlet 9. Furthermore, 
the reverse washing water discharge port 10 installed at the bottom of the trunk 6 is branched into a 
reverse washing vent line 1 1 and a reverse washing water discharging line 12, and the highest part of the 
tube inner surface of the reverse washing vent line 1 1 has a height of h 2 from the floor surface. The 
relation with the filter water level hi during bubbling becomes hi=h 2 , and a reverse washing vent 
valve 16 and a reverse washing water discharge valve 17 are installed at each. 

A communicating valve 15 is installed at the communicating tube 7 which connects the upper part of 
the trunk 6 of the hollow yarn membrane-filter with the reverse washing vent line 11. 

When reverse washing is carried out in the aforementioned hollow yarn membrane-filter, first the 
liquid inlet valve 24 and the liquid outlet valve 25 are closed, then the reverse washing air valve 26 is 
opened to pressurize water stored in the lid 5 of the hollow yarn membrane-filter trunk 6. Then, the 
reverse washing vent valve 16 is opened and the back flowing of the water is vigorously carried out. 
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After that, reverse washing is carried out by maintaining the state of bubbling air filling the bottom of 
the hollow yarn membrane-module 1 for a fixed time by opening the bubbling air valve 27. 

At the initial period of reverse washing, it enters a so-called air pump state in the protecting tube 4 by 
the action of air bubbles 22 of bubbling air as shown in Figure 2, and water 23 in the protecting tube 4 is 
spouted out vigorously from the vent hole 18 so that the water in the protecting tube 4 enters a 
circulation state. By this, the bottom end section of the fixed part of the hollow yarn membrane 2 fixed 
by a resin at the upper part of the hollow yarn membrane-module 1, namely the adhesion root section of 
the hollow yarn membrane 2, is washed and the adhered impurities separated from the hollow yarn 
membrane 2 do not remain in the protecting tube 4 so that re-adhesion of the impurities to the hollow 
yarn membrane 2 does not occur. 

However, the liquid level in the trunk 6 lowers slowly as time goes on and the water spouted out 
vigorously from the vent hole 18 of the protecting tube 4 slowly loses its strength and becomes as 
Figure 3. Then, the air pump state disappears so that washing of the adhesion root part of the hollow 
yarn membrane 2 stops and the adhered impurities separated from the hollow yarn membrane 2 stay in 
the protecting tube 4, causing re-adhesion to the hollow yarn membrane 2. 

It is considered for the above situation that the reverse washing effect vanishes on and after loss of air 
pump state by lowering of liquid level in the trunk 6 even when air bubbling time (reverse washing time) 
is, for instance, 30 min so that not only its time can not be used profitably but also the reverse washing 
effect has a rather reverse effect as mentioned above. This state is caused by incoming of water spouted 
out vigorously from the vent hole 18 of the protecting tube 4 at the state of Figure 2 in the reverse vent 
line 11 of conventional example shown in Figure 5. 

In the present application example, water kept in the lid 5 by reverse washing air at the initial period 
of reverse washing is flowed backward in the hollow yarn membrane 2 and discharged from the bottom 
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of the filter through the reverse washing water discharge port 10 and reverse washing vent line 1 1 since 
the reverse washing water discharge port 10 is installed at the bottom of the filter. The liquid level of the 
filter is stopped in the surely controlled state at the necessary liquid level in bubbling as far as the siphon 
phenomenon does not occur, ideally since the highest part of the tube inner surface of the reverse 
washing vent line 1 1 is set at the same height as necessary liquid level of the filter in bubbling. In this 
case, if the communicating valve 15 is opened simultaneously with the reverse washing vent valve 16, 
the siphon phenomenon is prevented and the liquid level of the filter is stopped in the surely controlled 
state at the necessary liquid level in bubbling. Furthermore, if the bubbling starts, water in such an 
amount corresponding to the portion of air bubbles 22 of bubbling air is discharged but the liquid level 
does not lower anymore from it. 

By this, the air pump state is always maintained so that whole reverse washing time is effectively 
used and the reverse washing efficiency is improved. The improvement of the reverse washing 
efficiency not only contributes to the life extension of hollow yarn membrane-modules but also reduces 
the radiation exposure of workers in regular inspection, especially in the case when those are used in, for 
instance, the treatment of radioactive waste solutions or condensed water of a nuclear power station. 

Next, the second application example of the present invention is explained by using Figure 4. Same 
marks are used for those which are the same in Figure 1 of the present invention. 

In the diagram, mark 1 represents a hollow yarn membrane-module, which is obtained by turning up 
both ends of plural hollow yarn membranes 2 into U-letter shape, bundling up and fixing the upper base 
part with a resin. The hollow yarn membrane-module 1 is installed vertically and liquid-tightly to the 
tube plate 3 from the liquid plate 3, and a protecting tube 4 is attached to the tube plate 3 so as so to 
cover each hollow yarn membrane-module 1. A vent hole 18 is formed at the upper part of the 
protecting tube 4. The hollow yarn membrane-filter has the tube plate 3 and the hollow yarn 
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membrane-module 1, which are covered by a trunk 6 having a liquid inlet 8, a communicating tube 7 
and a reverse washing water discharge port 10 and a bubbling air inlet 14 and also by a lid 5 having a 
liquid outlet 9. Furthermore, the reverse washing water discharge port 10 installed at the bottom of the 
trunk 6 is branched into a reverse washing vent line 1 1 and a reverse washing water discharging line 12, 
and the lowest part of the tube inner surface of the reverse washing vent line 1 1 has a height of h 2 from 
the floor surface. The relation with the filter water level hi during bubbling becomes hi=h 2 , and a 
reverse washing vent valve 16 and a reverse washing water discharge valve 17 are installed at each. 

A siphon brake valve 19 is installed at the reverse washing vent line 11. When reverse washing is 
carried out in the aforementioned hollow yarn membrane-filter, first the liquid inlet valve 24 and the 
liquid outlet valve 25 are closed, then the reverse washing air valve 26 is opened to pressurize water 
stored in the lid 5 of the hollow yarn membrane-filter trunk 6. Then, the reverse washing vent valve 16 
is opened and the back flowing of the water is vigorously carried out. After that, reverse washing is 
carried out by keeping up the state of filling bubbling air in the bottom of the hollow yarn 
membrane-module 1 for a fixed time by opening the bubbling air valve 27. 

At the initial period of reverse washing, it enters a so-called air pump state in the protecting tube 4 by 
the action of air bubbles 22 of bubbling air as shown in Figure 2, and water 23 in the protecting tube 4 is 
spouted out vigorously from the vent hole 18 so that the water in the protecting tube 4 enters a 
circulation state. By this, the bottom end section of the fixed part of the hollow yarn membrane 2 fixed 
by a resin at the upper part of the hollow yarn membrane-module 1, namely the adhesion root section of 
the hollow yarn membrane 2, is washed and the adhered impurities separated from the hollow yarn 
membrane 2 do not remain in the protecting tube 4 so that re-adhesion of the impurities to the hollow 
yarn membrane 2 does not occur. 
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However, the liquid level in the trunk 6 lowers slowly as time goes on and the water spouted out 
vigorously from the vent hole 18 of the protecting tube 4 slowly loses its strength and becomes as 
Figure 3. Then, the air pump state disappears so that washing of the adhesion root part of the hollow 
yarn membrane 2 stops and the adhered impurities separated from the hollow yarn membrane 2 stay in 
the protecting tube 4 to cause re-adhesion to the hollow yarn membrane 2. 

It is considered for the above situation that the reverse washing effect vanishes on and after loss of air 
pump state by lowering of liquid level in the trunk 6 even when air bubbling time (reverse washing time) 
is, for instance, 30 min, so that not only its time can not be used profitably but also the reverse washing 
effect has a rather reverse effect as mentioned above. This state is caused by incoming of water spouted 
out vigorously from the vent hole 18 of the protecting tube 4 at the state of Figure 2 in the reverse vent 
line 1 1 of conventional example shown in Figure 5. 

In the present application example, water kept in the lid 5 by reverse washing air at the initial period 
of reverse washing back washes the hollow yarn membrane 2 and discharges from the bottom of the 
filter through the reverse washing water discharge port 10 and reverse washing vent line 11, since the 
reverse washing water discharge port 10 is installed at the bottom of the filter. The liquid level of the 
filter is stopped in the surely controlled state at the necessary liquid level in bubbling since the lowest 
part of the tube inner surface of the reverse washing vent line 1 1 is set at the same height as necessary 
liquid level of the filter in bubbling and the siphon brake valve 19 is installed. Furthermore, if the 
bubbling starts, water in such an amount corresponding to the portion of air bubbles 22 of bubbling air is 
discharged but the liquid level does not lower anymore from it. 

By this, the air pump state is always maintained so that whole reverse washing time is effectively 
used and the reverse washing efficiency is improved. The improvement of the reverse washing 
efficiency not only contributes to the life extension of hollow yarn membrane-modules but also reduces 
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the radiation exposure of workers in regular inspection especially in the case when those are used in, for 
instance, the treatment of radioactive waste solutions or condensed water of a nuclear power station. 

Effect of the invention 

According to the present invention, the improvement of reverse washing efficiency can be expected 
by constituting so as not to lower the liquid level in the trunk of hollow yarn membrane-filter below a 
fixed level and the life of hollow yarn membrane can be extended by improvement of the reverse 
washing efficiency. Furthermore, it is particularly useful when used in the treatment of radioactive waste 
solutions and condensed water of a nuclear power station and it also relates to reduction of radiation 
exposure of workers in regular inspection. 

Brief description of the figures 

Figure 1 is a system diagram showing a first application example of a reverse washing apparatus of 
hollow yarn membrane-filter relating to the present invention. Figure 2 and Figure 3 are a partial cross 
sectional view of a hollow yarn membrane-filter for explaining the action of the present invention. 
Figure 4 is a system diagram showing a second application example of a reverse washing apparatus of 
hollow yarn membrane-filter relating to the present invention in the same way. Figure 5 is a system 
diagram showing a conventional reverse washing apparatus of hollow yarn membrane-filter. 

Explanation of symbols 

1 Hollow yarn membrane-module 

2 Hollow yarn membrane 

3 Tube plate 
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4 


Protecting tube 


5 


Lid 


6 


Trunk 


7 


Communicating tube 


8 


Liquid inlet 


9 


Liquid outlet 


10 


Reverse washing water discharge port 


11 


Reverse washing vent line 


12 


Reverse washing water discharge line 


13 


Reverse washing air line 


14 


Bubbling air line 


15 


Communicating valve 


16 


Reverse washing vent valve 


17 


Reverse water discharge valve 


18 


Vent hole 


19 


Siphon brake valve 


20 


Bubbling vent line 


21 


Bubbling vent valve 


22 


Bubbling air 


23 


Sater 


24 


Liquid inlet valve 


25 


Liquid outlet valve 


26 


Reverse washing air valve 
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L Water level 




Key: 1 Floor surface 




Figure 2 
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Figure 3 
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Floor surface 
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Figure 5 
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